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(54) APPARATUS AND METHOD FOR DECODING MPEG IMAGE STREAM 

(57)Abstract 

PROBLEM TO BE SOLVED: To quickly obtain output image data. 

SOLUTION: For example, a channel is changed over in a digital 
broadcast receiver an MPEG image stream is changed over, and a 
video decoder starts a decoding operation according to the 
instruction of a decoding start (ST 11). When an intraslice and an 
intramacroblock are contained in a predictive coding picture (a P- 
picture. a B-picture). the intraslice and the intramacroblock of the 
predictive coding picture are decoded without waiting for the 
decoding operation of an intrapicture (ST 17. ST 21). When a 
macroblock to be referred to has already been decoded the 
decoded result of the macroblock to be referred to is used, and the 
non-intraslice and the non-intramacroblok of the predictive coding 
picture are decoded (ST 19, ST 22). As a result, e.g. when the 
channel is changed over, the output image data can be quickly 
obtained, the interuption of an Image can be made short, and the 
image of a next channel can be confirmed in a short times. 
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JJBA:^^l3tc J: »9 At) ^ Hfc^tEM P E Gtii^;^, h i; 

±iaf^=j - K^KiJ . iie^iut? L f ^ 1- > h 

K^tf O C i^lfftch-r^ffi^JcJi 1 tClBiS^DMP E Gig 

D^P v ^(D{4M^tBliT5fBtf.^S^$ etcdA. 30 
±ia7==i- K^eti. _biBfBti^^(7)iBltrt^^c:S-^t^ 
±IB#M"r'^^'7^7ayp v ^j&^'g^CC'f:^- F3?n 

i;p:/a ^(0{4g*iBlt^€>tB^^*<!: UtT. ilBiS 

u '5 c i i T ^ tmm 3 tclBiScO 

MPEGia^x F «J-A(D-rp- K^^c 
[ IS5j<^ 5 ] ±.tZKt^^mc J:*)Xt^^ nfc±f BM P 
EGM^;^ F V~-A:0^i^D^tD'S<h#. ±tBr=3-F^ 40 
±iBW 0^t>o:^cMPEGilij|^;7, h -/-AOilB 

Vt$7P:7'a ^;0^^^n'5>it'^. ±fB^OSt)o/cMP 
EGM^X h y-ACO>r> F^f^^i'CDrri- F^ff 

pyp>^<Dr=i- F%?f^<5:«^c, ±iBS^jA^^|g 

±fBx=J- F^ISOt^p-- FJ$*^±fBiij^^^ y 
OciS^T-^C i^^^i-r^iS*^ 1 ^clB4gC0MP E 

[fS^^S] ±fBrP-F^IS». ?6tC±f3MPE 50 
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MPEGilt^:^ F »;-A(D-r> F^b'^^'i-CD-rP- F 

^nrt^-si^^. J:iBiii«^^y^ciais^nrc^s± 

iB#0S-r-<^-^^P::^c3 ^CD-r^p- Ff^^^frjffiL 
T. ±i^^#J^^-^-^tb'd?5^^-CD^M> F^:^7^7s4£5cfc 
0'^M> F-7V^a-:/p-^ i^CD-rrj- F^ff ^Ci^^ 
SfciT'SiijRJSSCCiBigCDMPEGIil*;:^ h y-AOf' 
P--F^go 

7] w^>F^b'^^i' J: U^^iB'J#^{t b- ^ 
^-f ^^^e^^'cC-S^MPEGiilftX F ';-ACD7^P'-F<Dia?& 

±iBf*'P- \'<Dmfi^i)^^Bn^^tltcmc. ±iBMP E Glii 
ffeX F y — A<3[>Sb' 157^1. ^-r" =3- F-rS XT":; 
±iBTP- F<D3g^^ili«^^ y tclBlf.'r^XT" -J :/ 

±iBllifi^.y -^e y cfc K) li^fimmy'-^^m^m l^rm^ :^ 

±iBMPEGillf^X F y-ACO&bi^^^-f^&rP- Ff 
^:7.Tvy''Citt. ±iB^S»J?3^^fc;b-^^i>oc-Y>F7X 

±iBf^P - b'om^hmBm S n/cf^. ±iE ^ > F ^ b ^ 
^i^O-f^p- F^m^r^. JbfB-Y> F^X"7-rx*5J: 
0'J:ia-r> h^V:^P*7'P ^CDr-'P*- F^^f ^> C<b^ 
#§S[<t'r'2)MPEGlB#.>?. F y-ACD-TP-- F:^i^„ 
[iS5}c3I8 ] ilBMPEGHiii^.;^ F y-A<DSb^^ 
i'^-r:^- Ff-^X-r > :7*r'{i, ^ ^(CilB-rP-- FO 
Pi^^5{)n^^^n/dg. ±iB^> F^bi^^-V'CDxP- F 
^J^/cTk:. #MT^#-7>7p-7'p';; i^^O^gSfc-rp- F 
5 nri ^ 5 <b # ^i. iiBiiii^^ ^ y fsit $ nr t ^ 5 ± 

iB#MT-^^^^a >^p ^(Df^p- FJ^m^f'J^b 
r . ±iB^i'J^?-^ft; b ^ ^ 1^ (D^^ -OF^Xv-fX^dJ: 
C>'|f>f> F^-7^?n':fn^:,i?CDf=^p- F^tf ^ C i^iff 
®<t-r^lt*:®7&ClBt80MPEG®«X F y-ACD-r 

p- f:&^£, 

[0 00 1 ] 

oDtp- F^i::fci:C>'r^p- F:&^£^cr^-r5o l¥L< 
^SJJI?^^tb^^ + CC-<> h^SA'y^ Z^tcU^> 

j&iF$n/ds. >r> F^bij7^i.cDT^p- F^^$fc■r 

F7-7^nyp-^i^(D7=^p-F^tf^C<!:&cJ:-^-C. Hi 
;/3iiiffef-*- ^^^JP < ft ^ c i ^ Dlt^cc u/cMP E Giffl 

F y - ACSD-TP- F^g^tCi^^ ^iCT^r^^o 
[0 00 2 ] 

ftXFy— Ail/T. MPEGCMovinq Picture Expert 
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s Group)Si^X h ';-A;05^^o ii^O<^:'5tC. MPE 

\mc. ey-'>->XCSequence)]l. G O P (Group of Pi ct 
ure))ls fi?^-t-(Picture)il, ;^ 5 X (S11ce)Jl. 
^n:/0 ^(MacroBlcck)il. ^ ^ CBlock)Ji <bl> 

i(ifci±coGOp-eiSfiSsn^o GOP/iti. gop-v lo 

f^^ + ti. ii^^T I t*i7^i» (intra coded p1cture)tC 
i^cCO. -etltCJ^l^'CPb'^^1' (predictive coded pict 
ure)'P B t' ^ (bidi rectional prediti ctive coded 
Pi ctu re):&5iB ^ fi ^ « 

[000 4] ib'^^i-tj. y u-A\^j^mtmi^'c$3 

BST-s c tx-i'^htitc p f ^ 5^ 1- ^5ffit>n^ . 
[0005] Bb*i:7^-^«, jx-^i^^MnmtmiP^-c^ 

CDjB^^MgT'SCiT'. Ph: i^^-i-CChb^rM^r- 
[000 6] HS^i. I. P. BCD\:i^^vf)^hfj:^U 

PEGiif^;^ h AtD— t^d^inL/rci^o St*, ccd 

tUcbUTP t'^^i-^f"::!- FL. 3 B f^? 5^- ^ 

[OOO7]09li. St^feCOf'rJ- F#)B^^l/t:i> 

^T. 7.f^yy'sr ir\ -rn-- F^PJ^U. 
^* S T 2 Wx. t^^fi^ >' T J: 0 ^*73C0 f ^7 ^ -t- 

[000 8] :X{C. ^^fflU/c>'^ h V-A;5M b'^^-t- 

I b'^^i-cc^r^Lrxr^-- KJ^S^L. -^(D^i^^^cz 

TyySTli^cmtJ^. ^/c. g|.?!f|±ll/ftib^^i'35^Pb- 

^.^i^r^)-2>i#«. :^fvy'STSV. Pb^^^i-frc 
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^^t^lt, X-r •7*ST9r, Bb^^i'^C>PtLTS 
[0 00 9 ] X7' >:7*ST7T«. -r FJSJ^i br 

:7*ST4tcpO. Sc^fcHb/cb-^^^-icS^UT. ±ieL 
[0010] 

[^g^^^^s^'i^bct-!) i-rS^^l ±aiL)^cJ: ^^c. St* 
-eta:. 7=^=1- FtDMJS^DjgTFJ&^^o-Cfc. I b'^7^i.^ 

^■^^^Jl^mK>i^^i)^$>^X. MPEGiBi^X h U-A:05 

[0 0 1 1 ] i^cC4b\ Pb^5^-i'-^Bb*i7^ + ^ctdi^r 

-r^ct^^aji^xhK^. 0mmi^^^swtLti:i.^':ft2^y 
i5?;^^^<f#^ci^'nrsgcci.rcMPEGiii^.x h 

A(7)r^=J - F^S^^ffifltr 6 C i Sfi^ <!: -r 
[0012] 

[p|i^6?^r^J^c^6(D^K] CCD^BjCC^f.^MPEG 
iiif^X h 'J-ACD-f K4IS«. -f >h^b'^?^i'*5 

J:L>'^fJj?tr-^^b e i:7^i,:0^«^JCj:^MPE G il^X h - 

/tMPEGP^X h tj-ACOSb'^^-f^f Ff^ 

^ri-F^gch. C(7DT^=i-F^Stc>^^Ui:T^n--F<D 

k: ct 0 r'n - Yo:>m^^i)^^^>^'^nfcik. > F ^ b^ ^ 
/c. T^ri-F^m. $6icSiW^g:tcJ:0f^r7-FcD 

b^ ^i'O^N > h ^ X V ^x4t5cfcO'^N > h ^ a 
[00 13] ^fc. C<D^q^CC{^^MPEGH«feXh »; 
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5-f>^^/ct3-^> h ^-^i5^n:/Q«;; ^ n iS^ . 

(D^M> F^:5!:^^^;;^:foJ:2>'^M>F^-^5'n:/a 
(Df^- F^tf") ^OT'^)5- 
tv>7n:/n y i^'^^^^cxn- F^nrc^^itli. ill 

F3?)^tf^^n^o cntcJ:D. fl?iJx.«^i'^oU^OJfe;^B# 30 
^(D^^n^M < -c ^ , W^m'r:'Ao:> ^ ;i/CDiiift €: 

- F$nTti'5>?&^S:^'^^«fflTt'^j:occ-r^c tr\ # 
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[0017] 

[|&B^c?:)^ig<?:'JB<^J «T. EIH%#Mb^cC3&^^. ceo 
[ 0 0 1 8 ] c (o^mm 1000^. ^f^om'^^mm-r 

'E>/c2?)CD:^> h -7 UrOC PU (Central Process 
inq Unit) 1 0 1 ^mLXi.^^. C©C PU 1 0 UC 

CPU 1 0 10Di6mc.iJ»g/j:-r-i^-^:7'py^A^ 
7&^l^^fi^ta/cROM (Read Only Memory) 1 0 2 C 

pu 1 0 1 (omm(iCW-^x^f&:^n^'T-^^mm-r^ 

<:fc'5tcMPEG2 h^>X^-- F • ^ h 'j-ATSJ: t) 
TiU~Cffll* 6^-5 RAM (Random Access Memory) 1 

m^Bm7r:m'f-mx'mf& $ n . ^ft ^ i o o otm^^* 

[0019] $/c. ^ftltl 0 OW. y'^'^^)\yWlMm 

^-:M 0 7tC*>C"t6iM^fii<^ti, ii-1f0^f^aJl 0 
4CDfigf'pCcS-5#. CPU 1 0 HCciroTSiJtai^nSo 
[0 0 2 0 ] ^fc. SftmOOti. ^^-:M 0 7J: 

T'5>tMlilgl 0 8i. ccDfli^Sl 0 8<Dffi:^x-i5?K: 

Sti5|{i-^CC)):*JCBL//cMPE G2 (htovinq Picture Exper 
ts Group 2) F"7>;^5i<- h ■ ;^ F U-ATS^tf-SE 
CC (Error Correction Code) f^P — ^ 1 0 9 i 
LTt^^. F-7>>^5j<- F - X F y-ATSl'J. MPE 
G2TS>^N'^':^ h*5|lR^XM^?nrJ^j:^fcCDr'^'S„ C 
C-r. 1 0 7 . 1 0 8fcJ:CXECCrn 

-^109 -C, :7P>hx>Fll ^tm^gk^nxv^ 

[0 02 1 ] Sj^c. ^liMl 0 OtJ. ECC«rP-^'l 
^^^^Wr^^fxh h^>;^Ji<- F • :^ F -j-ATS^ 

a*-r'Sf=^X^'7>y^ 1 1 1 <!:, CO'r;^^^^:^^ 

1 1 x^^m-ht^h h^>::^^*- h • ;^ h 'J -ATS 
, a.^ifcr)}if.{^gp 1 0 4(Djamcj:oTjgs^n/c 

■7*ni^^A#-^ (^i-^wl.) (Dt'r:i-f'-a'^^'-f' 
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mf--^ • X h 'j-ASDS^iCPU 1 0 1 tC«$&^4a 

[002 2] ^/c. Sftmi 0 0«. 7=^-:7;b^':7*Ui:7tt 
1 1 ZX^rni^n^^fty"-^ ' :^ V y-AVDS 10 

m:)^th\ht^^l'llAt. ■r-7Jb^>^*u^itl 1 2 <fc 
f^- WS^il^ LT m;':? :t ^ r - ^ A D ^ 
^AD^tB:^jT^tB:t?SffiT-i i ei^wuxi^^o 

[0 0 2 3 ] ^/c. Sftmi 0 0«. IC:^-K117 

rii^o I C^7- 1 CPU 20 

lOUcgM^nri^^. I C;^;- F 1 1 7li, 
>>^;l'CD^tt$R^iaitLrc^'E><!:S^c. CPU 1 0 1 J: 
y>\Ct}- F-rV^-^x-;^^! 1 8€:/^Lrill6nT 

x-xgpi 1 8^/^u■rcPU 1 0 i tciii^titg^f^o 

[0 0 241 H UC^"rf'-<e>:5?;bait^{ttil 0 0 CD 

- ^ L xmmm i o s rmiii^iffiMft^n, c com 

m^i 0 8CDai:^Jf'-:^^C>[*LXECCf'=3--^f'l 0 9 
xmJ3 f!JE!iBMi)n7i:)inr MP EG2 F^>;^>i<-F * 

[0025]-eL-C. COF^>;^^-F • X F U-A 
TSjJyif'^^i^^^:^^ 1 1 1 ^/M/T x•7J^^:7•bi'1^ 
l 1 20ce^$^^n'S„ ccr)r-7;b^':?*Ui7l^ 1 1 2^' 40 

[0 0 2 6 ] f'v;l/^:7-ui?lf 1 1 2-C«. F 

^>;:^;i<-F • xFU-ATSJrO. ^(Dy^'ay"7A# 

<D>^^•^-^ F55>i^^j:^f^»lJr-^ • >^ F U-ASDS*if# 
e»n'5o CCDf^Jinf'-:^? • XF 'J-ASDS^^CPU 1 50 
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0 UC^*&Sn. CCD^Wfta-r-^^ • X F U-ASDScfc 

gPl 1 8^/M.r I C;:^- F 1 1 7^C<SJ^^n^„ 
[0 027] I C:^- F 1 17 ^©K^Sfftf $R 

^tcU. I CA^- F 1 1 7 <fcO. X^7>yil'©iltt$R 
*n C:^;-K-Y>^>':i^-Xg|Jl 1 8^:^b-CCPU 1 
0 UCdg^n-Sio CCD^ffEU. CPUIOUlJiD. 
7=^x^7-7>:/^ 1 1 UC-te F $n€>o Ctv^Cct 'Q. 7" 

:^■^->5r^:^-7=^^:tf'-5'CD/^'^y F CO X ^7 > "i/^l/ 

• F ^;-AVD S-^:t-f'-f • 
F 'J-AADSii, Xi7^>':/;l'3j?^ft?IS^$nA:f^- 

[0 0 2 8 ] ^/c. T'-^JU^y'U^'^ 1 1 2 J:0£±J;'55 
ti^trf^si-f^^-d? • >^ F v-AVDSCc*H.rt'r:t7-* 

tft>n-cffi::^?:i-'-r^3f-7'-^AD?&^*^3?n. ccd:^ 
[ 0 0 2 9 ] ^xcc, ex:tT^r3 1 13 (Dtm^mm 

Xl^^o b'r^t-r^J-^'l 1 3.(S. MPEGil{^;^F'; 
-AiLr<Dt'f^:tf'-^ • :^ h »;-AVDS^A:^t- 
'5A;^ffi^i 5 0i. ccDA:?'jffi^i 5 0&cA;^5n-€> 
brf':tf^-5? ■ :^ F ';-AVDs^— B#6^tcfBtSLr*5 

<^{f^<«:':7T 1 5 1 C(D^^t^^''J/:7T 1 5 1 J:0 
- X F V-AVDStcJtL/T 
pJ^:g?S#^tMS=&tf . M^^tD C T (discrete co 
sine transform)f^-7^-^^f#^iit^C, m^^^h 
Jl^'^m^i:- FCDt«ffi^^#'S °I^:^I-s^fbIelSS 1 5 2 <b 
^WUro^-S, J!i*5. :Sft>''?-^:::^r 1 5 1 m^ffclil 

[0 03 0] Isfc. b'r'^J-f'^i-^?'! 1 3ti. m^ftlEl 

ggl 5 2T'ff e>n^M^{tDCT{^!i^x-^tc^torit 

S^ftOjfLJl^tf o-C DC T«&^7^- iS^^tf-E^iMS^^ffc 

^ff-Si^DCTlHlSSl 5 4<b. -&fc*^^i'CDf'n- FJS 
m^iBlg-r-SB^^-^^ y 1 5 5 CCDlii^^^ -J 1 5 
5 ct »3 ^^Hi $ f^- r$r V D ^ W:^-r '5> m^jSS 

^15 6 (t^wurc^^. 

[003 1 ] tfr^r=2-:$^l l 3ti. liHt^-t 

/cpJ^:g^I•^blHlffi 1 5 2 -etf 6 n6«b t F ;KDtt 
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K)fS:^<L brcr>trf':tr- 1 5 8 i^W 

[0 0 3 2 ] ^ZCCS^T, trf" :f f 1 3CDS6f^ 

• X h - A V D S t3:Sft>'>' yy r\b\ ^— B#6^tCiB 10 

it$na» ^ur. cosm^'^'^^'T 1 5 1 Jzo^^tb 

^-<^ h>U-^?i|iJ-^:- KCDiffRO*. S6#ffi^IiISS 1 5 7 

[0 03 3] ri-^fblUSSl 5 2rif ^n€>M^{bDCT 

Md^YklUKl 5 3-CC3:. W'f-itTyCTmSL'f-^tmm. 20 

T^blHl3§l 5 3r^#e>4^^DCT^^r-^t^iMDCT 
ipIKl 5 4^«*&$n^, (KDiSDCTlPlgSl 5 4-e 

[003 4] CCX\ 3S!DCT[pI5Sl 5 4ct0 I 

CCOJi-^. MDCT[p15&1 5 4ctOffi:^^n 

T'-^tu^fc}^. c(D\%nf-^\nm^\hs^ir 30 

[003 5 ] S/c. MDCTHSgl 5 4 J; «5 P fi'^^ 
-5)i#«. iSDCTIelSSl 5 4 J:*3ai*^ti^ili»'r- 

^'7i7P7'n -;;^r*^>5i^(i. jgD 0X0381 5 4 J: 

[003 6] $/c. il^DCT|a[S§l 5 4J:D Bb'^^i- 
-Sifr^. MDCTlHlSSl 5 4cfcOaJ:tr5n^iSSE7'- 50 
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1 5 5tcA^j^n. ^m^^tiy-uy '^{^cMftr^ 

^v:i7a:/n>:, ^r-^-Si ^(J. 5MDCT(h]5§1 5 4 c]: 

K^m:h^ti^mnT-^^m^mmM&i 5 7-c^r£$ 
ccDbi^-f^r-^tmi^^'^') 1 5 5^cA;^^n. 

[0 03 7 ] ^fc. ±mLtcJ:ot^CTzi- \^^^^^m^ 

[0 0 3 8 ] USti. I Sl^C^i^^^f" 

:n-h^^m^^i^Xi.^^. m^^ty'^iy^Jl^^^m^ 
1 0 Or-^i* 4^01/^0 tftx.3&5^oT. MPEGill^>^h 
U-Ai L"C<Dt:-r:f f"-^:^ h V - A V D S?!>^W^3 g 

i^tl^t^. Xf5;>^STll'C, 7=^=3- F^r^teu. 
y^-r *:/:7*ST 1 ^^t^^' ^ -77151 J: OS^ZI^Of 

^^•i^^m^itiLx-^m^m^itmm 1 5 2 tcgt^A-^ 

[0 0 3 9 ]^L'r. Xt-::^:7*ST 1 3r. If.^^mL'/c 

-Si^^J. X7"-:;-7*ST 1 5r\ I f ■V' tC*f r 
=3- F^^^S^L/, ^C0fa^CXf*-:':^'ST 1 6{Cjltp« 
[0 04 0] ^J^ft±SL/fcfi^7 5^ i-^^^'P fi:7^i,-c^5<b 
>^f- ':/7"ST 1 71?. -?-cDP t'^>5"i'p^CDH'> h 

-F^SI^L/. X7^«:;-7"ST 1 8T', f'n - F L/c-^iJ? 
P^P ^(Dfig^lBlt-r 60 
[0 04 1 ] CCDJ: ^(c. -rn- FL//c*7^p:?'p 

1 5 5CC:teC:f^-&-7:?'P:rP '> ^^cD-rn- Ff^UcDIStt 
Ad:ti-7:57p:rp iJ^^^ ^ ^:7'^l5&c&i|II^^(Dr FSm 

[0 04 2]y;:OC. ;^7^':;:7"ST 1 9-C% -rn-FU/c 

p- F*SS^f»JfflL/r. ^M> i>cc*t 
L-Cj®:&r&J'r=3-F«!:il=SrL. •ecDf^lCCXf' :7-S T 1 
6 tcJltf o 



n 

[004 3] m^mVfc}z^^^^t^B\z^^^X' 
$>^t^lit. Xf-^:; :7'ST2 OT', ^OB f ^ ^ i-I^O 

-Crn-KMS^b. X7"';f:7*sT2 IT'. ia^U/c:^ 

P y incest UT7Jl:^f^f^:3^ K*aS^U. ^CDmxr- 

[0044] ;^'r>:7*STl r^rj - FJSmi b 
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